In today's market, managers are being pressurized to deliver the product in a reliable and cost effective manner. The aim of the present work is to model a transportation problem where decision maker has a flexibility to set his own reliability level when he minimizes the overall transportation cost. To achieve this goal, the overall reliability of transportation system is calculated and a mathematical model of transportation problem is formulated. A numerical experiment is also conducted to illustrate the proposed model.
Introduction
The reliability of a network system can be defined as the ability of the system to perform a required set of actions under the stated conditions without any failure. The study of network reliability started in the field of communication network and then penetrated into many areas such as electric network, computer network and railway network and facility location problems etc. Hamedi et al. (2012) focussed on routing and scheduling of a fleet of trucks for humanitarian distribution over an unreliable road network. Aggarwal et al. (1982) gave an algorithm for obtaining an optimal network topology of a large scale computer communication network which gives maximum s-t reliability with the specified cost of establishment of links. Chopra et al. (1984) did the same with an additional advantage that the system need not to be redesigned when the cost of establishment of links are enhanced. Zheng et al. (2011) studied the carrying capacity reliability of railway networks in China. Drezner (1986) Qi et al. (2010) . But to the best of our knowledge no paper is available in literature regarding the reliability of classical transportation problem (TP) proposed by Hitchcock (1941) which shows a research gap in the studies of classical TP. In present scenario, the markets are being highly competitive which compel the managers of service systems to deliver the services in a cost effective manner with maximum reliability level. The managers dealing with supply chain related issues always try to find out the ways to deliver the products in a reliable and cost effective manner in order to stay competitive.
In this paper we consider a classical transportation problem proposed by Hitchcock (1941) and refer this transportation system as Hitchcock Transportation System (HTS). In many practical situations, it becomes very challenging for managers to transport the products to a given destination within a specified period of time due to land slide, heavy traffic, bad condition of roads etc. So we computed the overall reliability of HTS by considering the route reliability in terms of travel time reliability (the travel time reliability is concerned with the probability that a trip between a given Origin-Destination pair will be made successfully within a given interval of time) and formulated a Reliable Hitchcock Transportation Problem. We give a numerical example in order to validate the proposed formulation.
Transportation Problem
In a classical Hitchcock (1941) transportation problem, a homogeneous product is to be transported from 'm' sources to 'n' destinations. The amount of product available at source to; subject : Minimize 1 1
The physical structure of Problem 1 may be considered as a Transportation System (TS) which we call HTS. The HTS is depicted in the following figure 1.
Necessary condition of HTS:
Necessary condition: A positive amount of product must be transported from each source
; such that the total supply of each source must be exhausted and the total demand at each destination must be satisfied. In view of necessary condition given in section (2.1) is can be seen that among 'N' links, atleast one link must be selected to ship the product from first source S1 to any destination i.e. atleast one link must be in operating state. So it may be considered as a subsystem (say, Subsystem 1) [see figure 2 .] having 'n' components operating in parallel. i.e., the subsystem will work if atleast one of its components is working.
Computation of overall reliability of HTS

3
The reliability R1 of Subsystem 1 may be given as follows: 
The general expression for reliability of a Subsystem i, i=1,2,…,m can be obtained by combining equation (1) and (2) together as,
It can further be seen from necessary condition that HTS works if and only if all subsystems are working. So, it may be treated as a system having 'm' subsystems operating in series. Thus the overall reliability R of HTS is,
Formulation of Reliable Hitchcock Transportation Problem (RHTP)
It is well known fact that Hitchcock Transportation Problem is concerned with minimizing the total cost of transportation. But in real life situations, one may be interested in minimizing the total cost of transportation subject to a desired (pre-specified) level of overall reliability of HTS. 
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Numerical Example
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